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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments, see Applicant's Remarks, filed 1 0/23/2006, with respect to 
the rejection(s) of claim(s) 1-32 under Channakeshu et al have been fully 
considered and are persuasive. Therefore, the rejection has been v\^ithdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view 
of Hui et al (US Patent No.: 6674820) in view of Channakeshu et al (US Patent No.: 
5371471). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hui et al 

• (US Patent No.: 6674820) in view of Channakeshu et al (US Patent No.: 5371471 ). 
a. Claims 1,15,27,31, 
• Hui discloses 

A. "determining a channel impulse response" (Fig. 4, label 415 and Col. 3, 
lines 50-58), 

B. "selecting at least one of the highest and/or most reliable impulse response 
values" (Fig. 4, label 415, Col. 6, lines 6-12, 19-24,40-45, Hui discloses 
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selecting the set of channel impulse coefficients based on the candidate 
channel estimate whose associated squared-error is the smallest or the 
most reliable). 

• Hui fails to discloses "sampling a received signal", "determining a reference 
signal using the at least one impulse response value and a symbol sequence 
assumed as transmitted", "determining differential terms corresponding to the 
selected impulse response values for a sample of the received signal and the 
reference signal", "applying the determined differential terms to a symbol 
sequence transition metric for searching for the symbol sequence", and 
"forming a survivor path by adding the symbol sequence provided by the 
transition metric to the survivor path formed so far'*. 

• Channakeshu et al discloses 

A. "sampling a received signal" (Fig. 5, label 7), 

B. "determining a reference signal using the at least one impulse response 
value and a symbol sequence assumed as transmitted" (Fig. 5, labels 
13,11,rpre[n], Col. 16, lines 57-61), 

C. "determining differential terms corresponding to the selected impulse 
response values for a sample of the received signal and the reference 
signal" (Fig. 5, labels 21,23, Col. 5, lines 25-54), 

D. "applying the determined differential terms to a symbol sequence transition 
metric for searching for the symbol sequence" (Fig. 5, labels 21 ,23 and Col. 
5, lines 25-54 and Col. 6, lines 2-18), and 
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E. "forming a survivor path by adding the symbol sequence provided by the 
transition metric to the survivor path formed so far*' (Fig. 2a,2b, Col. 6, lines 
20-40, lines 49-68, Col. 7, lines 1-15). 
• It would be obvious to one skilled in the art to incorporate the above 

components found within the equalizer as discloses by Channakeshu et al into 

Hui's equalizer to provide a simplified equalizer and a low complexity MLSE 

equalization technique (Col. 3, lines 28-33). 

b. Claims 2,16, Chennakeshu et al discloses at least one reference signal is 
determined using the impulse response (Fig. 5, labels 11 and 13) and at least 
one later impulse response value (Fig. 5, label 21). Although Channakeshu et 
al fails to disclose "select impulse response", Hui discloses such a limitation 
(Fig. 4, label 415, Col. 6, lines 6-12, 19-24,40-45). 

c. Claims 3,17, Chennakeshu et al discloses at least one reference signal is 
determined using only the impulse response value (Fig. 5, label 13 and Col. 11, 
lines 20-23). Although Channakeshu et al fails to disclose "select impulse 
response", Hui discloses such a limitation (Fig. 4, label 415, Col. 6, lines 6-12, 
19-24,40-45). 

d. Claims 4,5,18,19, Chennakeshu et al discloses computing differential terms or 
path metrics using the impulse response values h0[n] and h1[n] (Col. 5, line 35), 
which indicates the differential terms or path metrics is dependent on the 
number of impulse response values. Thus, the number of path metrics would 
increase or decrease depending on the number of impulse response values. 
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e. Claims 7,21 , Chennakeshu et al discloses using the trellis diagram and 
maximum likelihood sequence (Fig. 2a and Col. 6, lines 2-40)) to select the 
sequence of symbols or path based on the value or magnitude of the path 
metric. (Col. 6, lines 2-40 and lines 49-68 and Col. 7, lines 1-15) 

f. Claims 8,22, Chennakeshu et al discloses selecting the maximum likelihood 
sequence depending on the path metric, which is calculated based on the 
channel impulse coefficients, thus the reliability of the channel impulse 
response is emphasized. (Col. 5, line 35, Cdl. 6, lines 2-40 and lines 49-68 and 
Col. 7, lines 1-15) 

g. Claims 9,23,29, Chennakeshu et al discloses calculating the path metric using 
Euclidean distance squared (Col. 5, lines 29-30) between the received signal 
sample and the symbol sequence assumed as transmitted and convolved with 
the impulse response values (Col. 5, lines 35-43). 

h. Claims 11,25, Chennakeshu et al discloses correlating the received signal 
sample and the symbol sequence assumed as transmitted and convoluted with 
the impulse response values. (Col. 5, lines 29-30 

i. Claims 12,26, Chennakeshu et al discloses adding the path metric to the 
sun/ivor path fomied. (Col. 49-64 and Fig. 2a and b) 



3. 



Claims 6,20,28,32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hui et al (US Patent No.: 6674820) in view of Channakeshu et al (US Patent No.: 
5371471), and further in view of Kubo et al (US Publication No.: 20030081702). 
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a. Claims 6,20,28,32, Although Chennakeshu et al and Hui et al does not disclose 
the number of path metrics or branch metrics or differential terms is based on 
the length of the channel memory, Kubo et al discloses the memory length for 
the Viterbl algorithm is based on the length of the channel, (paragraph 0025) It 
would be obvious to one skilled in the art to have the length of the memory 
based on the channel length to store the number of survivors, which depends 
on the length of the channel. 

4. Claims 10,24,30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hui et al (US Patent No.: 6674820) in view of Channakeshu et al (US Patent No.: 
5371471) and further in view of Katsuragawa et al (US Patent No.: 5907586). 

a. Claims 10,24,30, Katsuragawa et al discloses calculating the path metric in the 
Viterbi decoder using either the Euclidean or Hamming distance. (Col. 8, lines 
44-55) It would be obvious to one skilled in the art to calculate the distance 
using the Hamming distance to produce appropriate distances so to determine 
the path or branch with the minimum cost so to determine the least costly path. 

5. Claims 13,14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hui 
et al (US Patent No.: 6674820) in view of Channakeshu et al (US Patent No.: 
5371471). 

a. Claims 13 and 14, it is inherently and obvious to one skilled in the art to use a 
computer, comprising components such as memory and software, to perform 
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the method of finding the optimum path. It would be obvious to one skilled in 
the art to use a computer to compute the method to provide a quicker result and 
more efficient method of determining the optimum path. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Linda Wong whose telephone number is 571-272-6044. 
The examiner can normally be reached on 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571 ) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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